The effects of social background on educational achievement are well documented. Empirical data show that children from higher socio-economic backgrounds perform better at school and choose longer courses of study than their counterparts from lower backgrounds (Duru-Bellat 2002) . Numerous studies have increased our understanding of these phenomena. The precise mechanisms underlying these differences are, however, still a research issue. In economics, the possible causes of those facts are considered to be respectively the transmission of human capital and the existence of credit market imperfection. However, how much these factors explain social inequalities in education is still an issue. Recent studies by Carneiro and Heckman (2002) and Cameron and Taber (2004) , for example, tend to downplay the role of credit constraints in educational choice. Another kind of explanation has been proposed in sociology of education. Since Boudon (1973) , sociologists have tried to explain social inequalities in education as a result of initial differences in aspiration levels. This explanation has not appeared in the economic literature, the notion of aspiration being, a priori, somewhat alien to the notion of preference. Page (2005a Page ( , 2005b has, however, shown that the impact of aspiration levels on educational outcomes can be modeled with the notion of reference point from prospect theory.
In his theoretical framework, the preferences of the participant are characterised by a reference point, which divides the space of outcomes between outcomes perceived as losses, and outcomes perceived as gains. This reference point affects the behaviour of participants. Individuals will have a tendency to be risk seeking when presented with lotteries with outcomes defined as losses. Participants will also tend to subjectively overweight losses as compared to gains (loss aversion). Given these effects of the reference point on participant utility, it is possible to show that participants with a higher reference point will have a tendency to choose longer studies given a more risk seeking behaviour. Furthermore, they will expend more effort in order to increase their probability of success in education due to a higher marginal utility resulting from loss aversion.
It is difficult to separate empirically the predictions of prospect theory from other explanations because reference points or aspiration levels are mainly unobservable. Moreover, when they can be approximated, the reference points are likely to be endogenous since they may depend on all the unobserved variables that affect educational success. The usual problem of non experimental data -the multiplicity and intricacy of causal variables and the persistent doubt of endogenous bias -makes decisive conclusions difficult in this context. Thus, the experimental methodology may be a worthwhile complement to the usual field studies. The simplified framework of an economic model may be reproduced within an experimental design. It is then possible to control each variable and to exogenously modify the variables of interest. In particular, the literature on prospect theory has shown that it is possible to manipulate the reference point of participants by framing the outcomes of the experimental study differently.
In our experiment, we replicate the relevant features of educational choices found in human capital investment models. Feature of these models include investing both time and money to perform laborious training tasks in order to get monetary rewards. Tasks in this experiment are grouped in stages, which require some minimal levels of success to proceed to the next stage. Moreover twice during the experiment (at stage 9 and 12), participants can chose to stop and have their current gains or continue and have a chance to win more. The choice to continue is however costly and the result of this investment is uncertain. It depends of the success of the individual in the later stages of the experiment.
It is obviously impossible in an experimental setting to reproduce all the characteristics of an educational choice that imply high stakes and long term consequences. The explanation of social inequalities using differences in aspiration levels does not however rely on the size of the stakes or on the time dimension of the choice. Our experiment aims therefore at reproducing the kind of simple modeled situations where aspiration levels have been proposed to have an effect in order to assess the predicted impact of differences in aspiration levels.
The experiment is made of two treatments. In one treatment, the outcomes are displayed as gains, framing a low reference point. In the other treatment,the outcomes are presented as losses, framing a high reference point. According to prospect theory, the framing of the monetary outcomes as losses should have two effects:
(i) The participants should be more likely to choose to continue at stages 9 and 12.
(ii) The participants should exert more effort to perform the task.
In accordance with the predictions of prospect theory, we find in our experiment that participants with a high reference point choose more often to continue longer in the education game than those with a low reference point. The high reference point framing also seems to have an effect on the level of effort. However, surprisingly this effect seems to appear only for males who improve their performance in the face of losses. In contrast, the performance of females does not differ between the two treatment conditions or even gets lower in the loss framing treatment.
Experimental Design Experiment structure
The experiment consists of 15 stages grouped in 3 levels. Each stage involves solving a given number of anagrams. The first level contains the stages 1 to 9, the second level the stages 10 to 12 and the third level the stages 13 to 15. At the end of each level, a participant must have solved two thirds of the anagrams to be allowed to pass to the next level. The difficulty of the level increases according to the following criteria:
• The number of anagrams per stage increases with the level with a constant time limit of 8 minutes per stage. Specifically: . 
Framing of the monetary payments
The monetary payments of this experiment depend on the highest level successfully reached. The experiment is composed of two treatments corresponding to two distinct levels of aspiration. The aspiration level is affected by the framing of the payments. In the first treatment, the payments are presented as gains. In the second treatment, the participant is told that he or she receives an initial sum. Stopping at early stages implies losing part of this sum. Framing the payment outcomes as gains gives implicitly to the subjects a natural reference point equal to zero. Each increase in the monetary outcome is then perceived as an increase in gains. On the contrary, framing the payment outcomes as losses relative to an initial sum gives a reference point at the level of this sum. Each increase in the monetary outcome is perceived as a decrease in losses. The structure of payments is actually the same, but the presentation differs (see Table 1 ) 1 . 
Participant choices
At the end of levels 1 and 2, the participants who solved at least two thirds of the anagrams can choose to continue or to stop. To continue has a cost, which represents the opportunity and the education costs of studies. With successful completion of the level, the participant gets a higher reward, but with failure she will receive a lower monetary outcome than if she had chosen to stop. After stage 9, to continue to level 2 costs $6
and after stage 12, to continue to level 3 costs $9. It is possible to represent the decision tree of the participant to show the risky choices. Figure 2 shows the two risky decisions facing the participant during the experiment. At stage 9 and 12, the participant has to chose between a risky lottery linked to the choice of continuing (Success, p; Failure, 1 − p) and a sure outcome linked to the choice to stop. For each of these choices, we suppose that the participant estimates a subjective probability of success respectively p 1 and p 2 before to continue or to stop. For example, at the end of the stage 9, if the participant solved less than two thirds of the anagrams of stages 1-9, he or she is eliminated and get 2$. Otherwise, the participant can choose to stop and get the sure amount of 10$, or try to continue for the cost of 6$. In case of success, with probability p 1 he or she would get 20$, but in case of failure, with probability 1 − p 1 , the final gain would only be 4$.
The participants are thus faced with choices between a sure amount and a risky lottery at stages 9 and 12.
Experimental sessions
There were a total of eight sessions (four per treatment) with 129 participants. During the experiment, each participant was given a participation fee of $10 or e8 and randomly assigned to a computer. They all received standard instructions on the nature of the experiment and the task required. Before the experiment, the participants were asked about their age, gender, native language 3 , education level, job status, the frequency they played Scrabble or did crosswords. They were tested regarding their comprehension of the instructions. At the end of the experiment, the participants were asked about their level of stress, motivation to solve anagrams, and level of satisfaction with their results.
Experimental Results

Descriptive Statistics
Comparing the initial characteristics of participants between treatments ( Figure 3 illustrates the "surviving" profile of our experiment. One major goal of the design was to have a progressive selection of participants. Due to failure and self-selection, the number of participants is bound to decrease at each level. The "surviving" profile of the experiment is satisfactory. The difficulty of the task ensure that a real selection takes place along the experiment. However, the task is not too hard, and a reasonable number of participants manage to finish it successfully. 
Differences in choices
The main goal of our experiment was to study how the framing of a high reference point affects choices to continue from one level to another. Figure 4 shows the differences in choices made by participants in both treatments. The participants from the LF group tend to choose to continue more often than the participants from the GF group. These differences are significant at the 10% level for a one tail test at stage 9 (level 1) and at 5% at stage 12 (level 2). This result fully supports the theoretical assumption that participants with higher reference points will be more risk seeking. A joint non parametrical test (Kruskal Wallis rank test) on both levels indicates that when the results of those two levels are taken jointly, the level of statistical significance of the difference in choice reaches 5%
for a two tail test.
Of particular interest, males tend to choose to continue more often than females. Both males and females in the LF treatment tend to continue more than in the GF treatment.
The econometric analysis of the factors determining the choice to continue or not at stages 9 and 12 confirmed the results of the descriptive statistics. In Table 3 indicates that participants in the LF group show a higher probability to continue further at stage 9. A one tail test on the coefficient of the LF dummy indicates that, in accordance with the prediction, it is positive at 5% level in the regressions (2) and (3). The non significance of the result in regression (1) may be due to the necessity to control for other variables. The fact of introducing relevant variables in the regression increases the coefficient and its significance. The introduction of additional explanatory variables for the choice at stage 12 also increases the coefficient, but the latter is no longer significant at 5%. In regressions (5) and (6) the observations of choices are pooled on both stage 9 and 12 and a dummy controlling for the given level is introduced. The coefficient of the LF dummy is significant at 5% for a one tail test in regression (5) and for a two tail test for the regression (6). In regressions (2), (4) and (6) of Table 3 , we control for participants' characteristics such as gender, native language, and the previous practice of scrabble. We also controlled for the ability of the participant at the task using the mean time per anagram solved during the stages 1 to 9 for the choice at level 1 and the mean time per anagram solved during the stages 10 to 12 for the choice at level 2. The binary variable giving an indication about the risk aversion of the individuals is introduced in regressions (2), (4) and (6). The coefficients of this variable in these probit regressions indicate that the participants who made a risk averse choice tend also to be more risk averse during the experiment. Importantly, these individual differences in risk aversion do not account for the differences in choices between treatments.
The coefficient of the LF treatment dummy variable is important. The corresponding marginal effect is around 9 percentage points at level 1, 25 at level 2 and 13 for both levels taken together. Thus, the participants in the LF treatment group tend to take greater risks by continuing more often when they are faced with the choice to leave or to continue. Therefore, the framing does matter.
Gender differences in performances
Our second proposition is that participants in the LF treatment should perform better at the task than the participants of the GF treatment due to a higher motivation to expand effort. At first sight, no sign of such difference can be found. Figure 5 shows that the participants from both treatments can't be distinguished relative to their performance on average. These results can't be attributed to differences in the characteristics of males and females in both treatment as no significant difference were found between the characteristics of males in both treatments and between the characteristics of females in both treatments. Our data allows to study a bit further the psychological states of males and females in both treatments. In particular, an explicit question at the end of the experiment aimed at eliciting the level of motivation of the participant. The question was "How would you describe your motivation to solve the anagrams?". The participants were invited to answer on a Likert scale fron 1 (very low) to 7 (very high). Figure 8 shows that while no gender difference is noticeable in motivation in the GF treatment, males in the LF treatment report being more motivated than females to solve the anagrams at a 10% significance level.
Solving anagrams requires sustained concentration, and this is where an effort must be Gains in the experiment
Gender differences significant at ** 5\%, *** 1\% In case of a wrong answer, an explanation was given to ensure full understanding, and the participant could change his or her answer. Each participant had to answer all questions correctly to be allowed to proceed further in the experiment. Several factors can play on the probability to make a mistake, including the concentration of the participant during the preliminary phase of explanation. An interesting result is that while no difference is noticeable in the GF treatment, females make more mistakes in this initial questionnaire than males at a 10% level of significance 4 . A second indirect indicator of the level of concentration during the experiment is the level of stress of the participant during the task. A question was asked about their level of stress during the experiment (between 1 to 7). While no gender differences appear in the GF treatment, males seem to have a higher level of stress in the LF treatment (this difference is however not statistically significant). 
Stress
Gender differences significant at * 10\%, ** 5\%, *** 1\%
Figure 8: Gender differences in the two treatments
The answers to the final questions seem then to indicate that males where more motivated during the experiment and expended a higher level of effort in order to solve the anagrams. An important feature is that the gender differences seem to be not only due to an improvement of the males' performance, but also, as shown on figures 7 and 8, to a decrease in the performance of females in the LF treatment 5 .
Eventually, when asked about their satisfaction about their performance in the experiment, a very significant gender difference appear in the LF treatment (1% level), males declaring to be more satisfied than females, while no difference was noticeable in the GF treatment ( Figure 8 ). Importantly this difference in satisfaction is not due to differences in gains. When controlling by regression for the fact that males in the LF treatment earn more at the end of the experiment the difference in satisfaction between males and females in the LF treatment group is still significant at 5%.
Discussion
According to numerous sociologists of education, aspiration levels matter and are a major explanation of social inequalities in education. Our experiment aimed to study how aspiration levels, defined as reference points, influence individual choices in a situation designed to replicate educational choices. A very important result of this experiment is that framing outcomes as losses relative to a high initial amount induces participants to chose to continue further and to take more risks.
This situation may be easily understood in terms of real educational choices. Our experiment aimed to reproduce the situations of Emma and Ben, respectively in our GF and LF treatments. In accordance with the theoretical predictions, the individuals from the LF treatments, with a high reference point, choose more often to continue in the experiment. Therefore, this supports the idea that aspiration levels may play a major role in educational choices, and that social differences in aspiration levels may be a major cause of the social inequalities in educational outcomes.
The differential effect of the LF treatment for males and females was not initially expected from our experimental design. It is, however, not fully surprising relative to previous studies. A very relevant finding which can help explain this result is from Rizzo and Zeckhauser (2003) who found that males and females with high reference points do not react in the same way, with males being more likely to change their behaviour in order to reach a higher goal than females. Studying the behaviour of male and female doctors, they found that 1) generally males have higher reference points that females, and 2) given males and females with the same high reference point, males will be more likely to modify their behaviour to reach their goal. In this study the authors found that male doctors with high reference points are more likely to take a higher work load in order to reach their high income reference point.
In comparison to this study, we found first that males are more likely to choose to continue in the experiment in both treatments. This could be explained by a tendency to adopt a higher reference point than females in each treatment 6 . It must be stressed that no significant gender difference was recorded for the question on risk aversion, therefore gender difference in choices do not seem to stem from gender differences in risk aversion per se. Second, while males and females have similar performances in the GF treatment, males outperform females in the LF treatment. This is consistent with the second result of Rizzo and Zeckhauser (2003) where the framing effect primarily affects males' behaviour.
Whilst the effect of the framing on performances of males and females seems relatively minor on Figure 6 , the higher performance of males in the LF condition leads to very noticeable over representation of males at the highest level of success in the experiment.
As shown in Table 4 , males from the LF treatment represent 55% of the participants reaching the highest level successfully compared to 25% which would be expected from chance alone. On the whole, males represent 78% of the highest achievers while they represent only 55% of the participants. This phenomenon led us to wonder about the possible comparison with gender differences in reality. A well established phenomenon is the concentration of males in high levels of education while females are actually performing on average better in previous stages (Davies and Guppy 1997) . Our results raise an interesting yet unanswered question : "could the concentration of males in higher levels of education be due to the higher rate of success of males with high aspiration levels ?"
Conclusion
This paper presents an experiment reproducing the main features of educational choices.
By framing the outcomes either as gains or as losses relative to the highest possible outcome, it aims to study how aspiration levels conceived as reference points in a prospect theory framework may influence educational choice. Sociologists have first proposed that a major part of social inequalities in education be due to social differences in aspiration level.
The results of the experiment are in accordance with the prospect theory predictions concerning the effect of aspiration levels on choices. We find that to frame outcomes as gains or losses in our experiment significantly changes the choices of the participants.
Participants in the loss framing treatment chose more often to continue further in the stages of the experiment than participants in the gain framing treatment. Concerning the effect of aspiration levels, the prediction stemming from prospect theory are only validated for males. The framing of outcomes as losses, which was expected to increase the motivation of the participants, does so, but only for males.
Two comments about these results. First, that a simple framing of the outcomes may reproduce inequalities in choices and to some extent in motivation is of clear interest for the explanation of social inequalities in education. This result supports the idea that differences in aspiration levels play a role in social inequalities in education.
Second, the outcome difference in gender behaviour in the loss framing treatment deserves further work given that gender inequality in education outcomes is still an empirical issue. In our experiment, not only do the males in the LF treatment report a higher level of motivation, but they are also more likely to reach a higher level. It seems that gender inequality in education could at least partly stem from the effect of aspiration levels as shown in our experiment.
